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© Fiber ofrtic terminal Interfaca. 

© The present invention is a communications link between 
a data processing apparatus and a user inputfoutput ter- 
minal. In the data processing apparatus (120) a data transmit- 
ter multiplexes monochrone dig as I video data (211) with 
Manchester encoded ancillary data such as keyboard control 
data (212) and sound synthesis data (213) for tranmission via 
a first communications link (122). The Manchester encoded 
data has a clock rate tied to the video dot rate of the digital 
video data and is transmitted during the hori2ontal retrace 
interval. The receiver (230) in the terminal (130) uses the self 
docking nature of the Manchester encoded data for clock 
detection, demultiplexing and synchronization. Thia receiver 
(230) then generates video data (231), keyboard control data 
(232) and sound synthesis data (233) for utilization and a 
clock signal (235) for controlling return data. A data transmit- 
ter (240) in the terminal (130) receives keyboard input data 
(241 ), mouse input data (242) and speech input data (243) for 
encoding in conjunction with the clock signal (235) end 
transmission to the data processing apparatus (120) via a 
second communications link (126). A second receiver (220) is 
connected to the second communications link (126) and 
generates demodulated keyboard input data (221). mouse 
input data (222) and speech input data (223). In the preferred 
embodiment the two communications links (17.2, 126) com- 
prise optic fibers. 
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FIBER OPTIC TERMINAL INTERFACE 
£1 VCT GROUND OF THE INVENTION 

i 

The present invention relates to the Banner of connect!*, 
a user input/output tormina! to a data processing sy e e Suoh 
. connection is retired in the o, se in which \ sing e Z> 

5 the case in which , data processing system supports only a 
*lngl. u ,er termlnai which l8 Seated redely from thl data 

' r ' C8M,t! * c°™unIcatIo„s llnk bet „ ee „ t £ 211 

Processing system aM t „ e U3er ternlMi •» 

P-ovide the required interaction between these elemltT Th ! 
Present invention relate, to this communications !iT 

The user terminals or the type to »M.h n.". ' 

invention is appUcahle include a variety f ^Va^T"' 

devices Tr1 « * *^*jr wi input and output 

il l vide dt , " deVlC6 U=ed ^ 3U ° h terminals 

is a video display. A Video display is tYDioll„ 

- oathode ray tube which prices / 

information to the user. The terminal may al lo include T 

aerator for generating tones which lay serve as audi hT 

- ~: r;,::„r;,':;;', rrn :„r;,:r l rr «r 

Processing syste . by the data 

25 U3 er terminals of the type to which the present inv^ - 

eJloyeV^Tlruy d BaJOr , IOPUt d ' r1 "- «- 
texturax Ls, «*P"»l«8 on. or »or, keys to oppose 

3°syste \ th '° P »'—•••*•« *° the data processing 

zz \ 3 :t<,:«t °: T iy ••"•"»■»■*•«« «. a ^ 

screen * P ° lnUnS dev,ee "Ployed with a video display 
screen. A cursor „ r indicting device on the screen is « I 
in correspondence to the ...e Mnl of the mouse on . 'Ufa!: 



from %mm> 



2005$ 8fl 3B(*)16 :22/fflil6:21/jaBW4807491971 P 5 

— t — — ' ■ - — — - — - 



01 74099 

2 

such as a desk adjacent to the user terminal. A mouse of this 
type nay also Include one or more user actuatable switches 
which serve to transmit condition signal? from the user to the 
data processing apparatus. In addition;, it is possible for 

5 such a user terminal to include a microphone for receiving 
spoken messages which may be interpreted in conjunction with a 
speech recognition system. 

It can be seen that even the simplest type of user 
terminal requires bidirectional communication. In the event 

lothat the data processing system transmits video data to the 
user terminal, this communication must bej at a high bit rate. 
This is in contrast to data such as frpm a keyboard which is 
passing from the user terminal to the datja processing system, 
which is ordinarily or a low bit rate. jThus, an interface of 

15 the type to which the present inventioh pertains includes 
bidirectional communication of varying bij; rates. 

There are mechanical and electrical [requirements for the 
communications link of this type. Firstly, the weight and bulk 
of the communications link between these jtwo systems needs to 

20be minimized. A minimal weight and bulk will permit easier 
installation of this communications linkj In addition, it is 
also desirable that the cable employed for this purpose be 
flexible in order to be able to better conform to the routing 
requirements of any specific installation. Typically, such 

25 communications links would be installed in office locations 
such as used by an engineer or other technical worker. Other 
electronic devices are commonly employed in such an 
environment. 

This brings to mind the electrical requirements for such a 
30 communications link. Electromagnetic interference (EMI) and 
radio frequency interference (RFI) are types of radiated energy 
which might erainate from such a communications link. Particu- 
larly in the case in which a high bit rate is required, 
therefore requiring high frequency signals on the communica- 
35tions link, it is necessary to make special provisions to 
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minimize the amount of energy radiated. Minimization of this 
radiated energy serves to minimize the Interference of this 
particular communications link with other electrical systems 
employed in this same area. 

5 On a similar line, it is desirable toj provide a type of 

communications link which minimizes electrps tat lc discharge 
(ESD). The data processing system and the ujser terminal would 
typically be constructed using metal oxide semiconductor (MOS ) 
devices. These MOS devices are highly sueeptible to static 

lOelectr ic lty and are vulnerable to electrostatic discharge. 
Therefore, It would be highly desirable to provide such a 
communications link which minimized or eliminated electrostatic 
discharge. 

i 

A further problem with such communicatiohs links Is ground 
15shift. Electrically shielded high frequency copper wires 
typically use wire shields tied to chassis 1 ground . When two 
chassis are located remotely, it is possible ^hat they are tied 
to differing branches of the electric power lines and thus have 
differing chassis ground potentials. This; causes unwanted 
20current through the wire shield which ca ! n cause numerous 
problems. 
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BRIEF DESC RIPTION OF THE DRAWINP.S 

These and other advantages and features of tho . 
"HI be further described below ,„ the J^Z"* * , ™"™ 
the invention ta.en ln conJuncMon ^^^ ^r 

Figure 1 illustrates the 8e „eral | outn ^ h ^ 
processing system and user te , Bl , ' he dafca 

Present ,„„„.„ i9 " pp""^^,™ 1 " 1 "I""""" „ hlch th . 

-° * „ , ;:r:;r:::i:;:, 

Figure 3 illustrates the form of the 1 dat* * 
the data processing .. atp / I! 1 transmitted from 

Present invention; Processing system of the 
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^TAILED DESCRI PTION OF THE PREFERRED EMBODIMENT 

The features and particulars of the preferred embodiment 
f the present invention will now be described in detail 
figure 1 illustrates the general construction of an apparatui 
such as employed in the preferred embodiment of the present 
invention. This apparatus Includes a central processing unit 
HO, a graphics controller 120 and a user terminal 130 The 
central processing unit 110 Is in bidirectional communication 
with graphics controller 120 via communication links 112 and 
■' i16 ' Similarly, graphics controller 120 is In bidirectional 
communication with user terminal 120 via communication links 
122 and 126. A dashed line 1*10 encloses both central 
Processing unit no and graphics controller 120. This dashed 
line mo Indicates the parts which are included within a single 
enclosure. m the event that computing system 100 serves a 
single user, it would be desirable to place all of these units 
within a single enclosure. This would provide the 
communication links 112 and 116 and the communication links 122 
and ize were within this single enclosure making the mechanical 
2° and electrical problems of providing these communication links 
much simpler. However, it is anticipated that the computing 
system of the preferred embodiment Is so large In size that it 
is Impractical to place all three of these elements within the 
same enclosure. If the size or the data processing apparatus 
is such that it cannot all be placed within one enclosure, then 
It is necessary to employ multiple enclosures and to 
interconnect the apparatus between these enclosures. As 
illustrated in Figure 1, there Is a natural division of 
function among the central processing unit, the graphics 
controller and the user Input/output terminal. Thus these 
units could be placed in three separate enclosures 'or they 
could be disposed in two enclosures In two differing manner . 
^ the first of these the central processing unit and the 
graphics controller are in one enclosure and the user terminal 
is In the other as Illustrated in Figure 1. In the other uay 
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the central processing unit Is in a Mngle unit and the 
graphics controller and the user terminal share one enclosure 
Because the data processing apparatus of the preferred 
embodiment of the present Invention employs a high resolution 
video display, the communication between central proc esaIng 
unit no and graphics controller 120 is jnecessarily or a high 
data rate. Therefore it Is considered advantageous to enclose 
both central processing unit 110 and graphics controller 120 in 
the same enclosure. 

10 m accordance with the preferred embodiment, central 

processing unit 140 and graphics controller 120 are placced 

l^V^ Sane enCl ° SUre therefore, enucleation links 

122 and 126 must pa ss from enclosure Mo! to user- tern. Inal 130 
15 thiS , eVent ' b ° th e — nication links 122 and 126 encounter 
15 the mechanical and electrical problems noted above. 

Figure 2 Illustrates the configuration of the transmitters 
and receivers on communication links 122 land 126 in accordance 
with the preferred embodiment of the present invention 
Transmitter 210 and receiver 220 are loUted within graphics 
controller !20. Seceiver 230 and transmitter 2,0 are l ocate d 
within user terminal 130. 

Transmitter 210 transmits data on communication li„ k 122 
to receiver 2 3 Q. Transmitter 210 receives video input 211 

_ keyboard input 212 (which may control keyboard indicators or 
control the keyboard configuration) and sound input 213 
Receiver 230 n eceiVes thlg dftta Qn Commun lcat Ion llnk n2 
Receiver 230 then separates out video data 231, keyboard data 
232 and sound data 233 for application to those portions within 

30 11^ t6rmlnal 130 Mhtch this data (not illustrated) 

These features are conventional in nature. Receiver 230 also 
outputs clock signal 235 which i s derived from signals Veceived 
on communication link 122. 

In accordance with the preferred embodiment of the present 
invention, both communications links 122 and 126 are formed of 
optical fibers. The use of optical fibers for the 



FROM mm?l> 2005$ ffl 3B(*) 16 :23/ifl 6: 21/^§4807491 971 P 10 



01 740 99 



communications links minimizes the mechanical and electrical 
problems with such communications links. Firstly, Tiber optic 
cables are very small and consequently such cables have ? 
relatively small weight and bulk. These cables are also 
5 flexible in comparison to the prior art copper coaxial cables. 
Thus fiber optic cables contribute to the solution to the 
mechanical problems associated with such communications links. 

In addition, fiber optic cables Contribute to the 
solution to the electrical problems with such communications 
link . There are no oscillatory electrical currents in fiber 
optic cables. This lack of osc i 11a tory lelec tr ical currents 
which ia m contrast .to the prior art copper coaxial cables is 
the factor which makes fiber optic cables advantageous, ^ne 
major causes of electromagnetic Interference (EMI) and radio 
15 frequency interference (RFI) are those oscillatory electrical 
currents. Thus fiber optic cables substantially reduce this 
source of electrical problems. In addition, fiber optic cables 
are nonconducting. For this reason! there Is also a 
substantially reduced chance of damaging electrostatic 
discharge (ESO) from fiber optic cables as opposed to the prior 
art copper coaxial cables. Note that such a fiber optic link 
prevents an electrostatic discharge path between the user 
terminal, where static Is most likely to be generated, and the 
central processing unit, where It is most damaging. 
25 Receiver 220 within graphics controller 120 receives data 

on communications link 126 from transmitter 2*0 located m user 
terminal 130. Transmitter 2*0 has applied to It keyboard data 
2*1. mouse data 2*2 and speech data 2*3. Transmitter 240 also 
receives clock 235 from receiver 230. Transmitter 240 takes 
the incoming data together with the clock signal and generates 
a transmission on communications link 126 In the form*' required 
by communications link 126. This- Is then applied to receiver 
220 within graphics controller 120. Receiver 220 converts the 
. signal from communications link 126 into its component signals 
35 namely keyboard data 221, mouse data 222 and speech data 223 ' 
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This data 1, then applied to central proofing unlt 110 ror 
processing by that element. ror 

Figures 3(A) to 3(C) Illustrate the format of the 
Preferred embodiment of the communications from graphics 
* controller 120 to user terminal „o on communications lln* 122 
Figure 3(A) illustrates the form of data transmitted on 
communications link 122 during norma! Horizontal scan periods 

in digital form. For a monochromatic display each pixel of the 
display can be represented by a single bit. ,„„ digital vide! 
data ,, transmitted In a set of horlsonta! scln i lnea " 
cordance .1th the prior technic, co no er„ ln g ,„alo d . 
signals. FUure 3(B) llluatratea tne ton • 

15 Mcr^rv"; 1 " 8 verticai — « '»«r»ai,. Lastly FI g U °;: 

15 3(C) Illustrates the rorm of the coded data 320 ♦ . ,! 

during the hor.zontal retrace interva!, trans-ltted 
Signal 310 Illustrate, the parts or the data transmitted 
on communications link 122 durln8 n0Pnal boPlaan £ m £™ 
ntervals. Thi3 algnal 3 10 Is composed of uncoded v^deo da ta 
315 and coded data 320. The unooded data 315 ts pr.,.,..^ 

in that bit position „ould *a«„ tha correspond^ pixel on the 

embod, Ser " n t0 UhU °- T " lS 1S —•'-«-. to the Preferred 

embodiment employing rf{ ff if a1 K rrea 

link i« „ Pl °l" n e digital video signals. Communications 
link ,22 aould carry analos slgnaia ^ enabie 3 

*> Il e t req ? red b " " te f ° r •—»«•»"... link is for the 
most part set by the number of pl„l 3 ,„ the Tl4 ,„ , ' ^ 

t erefore the number of bit positions within uncoded video data 

'J' l ' 00 » ~*. «-» »»0Pded video data pe,^'™ 

« uncod r S 1,000 and " transmission of i „* " 

uncoded video data portions 315 m order to transit the entire 
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video screen. Therefore, each video screen includes 
approximately one million bits. In order to achieve a flicker 
free display in the presence of moving attributes, It ] <* 
ordinarily considered necessary to transmit 60 complete frames 
per second. Thus, the data rate for such a high quality video 
screen Is at least 60 million bits per second. 

Coded data 320 of signal 310 contains the keyboard and 
sound portions together with other auxiliary data. This coded 
data 320 is further Illustrated in Figure 3(C) 

i« / l8 . 0al U1U3trateS the sl « nal on| communications link 

122 during the vertical retrace interval.! As is well known in 
the art, during the vertical retrace interval of a raster 
scanned picture the cathode ray spot is ^turned to the upper 
right hand corner. During this time Interval, which may equal 

liVT. 1 " tCrVal ° f S6Veral h ° riZOnta * «■»-. the incoming 
video data is ignored. Therefore, the video data transmitted 
during this portion of a scan cycle is Unimportant. i„ the 
preferred embodiment, a square wave signa} 335 is transmitted 
during thl , vertlcal retpace lnterval< In ! addulon> cQded data 

320 is transmitted at the end of each of ithe horizontal SC a„ 
lines which make up the vertical retrace Interval, in the same 
manner as in the normal horizontal scan signal 310. 

^ Coded data 320 is illustrated in detail in Figure 3 CO 
The coded data 320 includes sync pattern 321, vertical sync 
322, keyboard data 323, speech data 324, sound data 325 and 
test data 326. Sync pattern 321 Is employed to signal to the 
user terminal the end of a horizontal scan line. X n an analog 
video system the horizontal sync signal is communicated via an 
analog signal outside the range- of permissible video signals 
In the video system of the preferred embodiment, the Video data 
is transmitted as a digital signal. Therefore, it is necessary 
to provide another means for identifying the end of a 
horizontal scan line. The sync" pattern 321 is a predetermined 
set of bits. As will be m0 re fully explained b elow m 
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conjunction with Figure 5, the receiving apparatus In th- 
tergal detects this predetermined set or mT:^.^ ^ 
to sync pattern 321 aa um k«. * '""ponging 
, , 1 be rurt »»er explained below thi* 

also initializes the decoding of coded data 320 

pattern^i^'v 8 ? 0 * fUnCt, ° n »*""" to *ync 

Pattern 321. Vertical sync 322 is employed to indicate when l 
frame reset is required. a 
The renaming portions of coded data 

'O terminal l3 0. Keyboard data 323 .. P ... tB , ' 

.nd.oatora and to control tha oonfUur.UonTtV^ keyb ° ard 
3peeoh data 32 , ls enploye(| ..'^ ^' 
synthesis Circuit. Speech data 32» specific! th */ P, " Ch 

.„, Ikl „ J 5 10 employed In conjunction with an 

audible sound Renerator. Sound data 13-; , , 

terminal 130 to lndlcate t h e tv ' J »«*'» 

by sound !!Krat „:°:; ; t r be pr ° <iu, ' e < i 

user terminal 130 i„ order to test I . <"»Pl°yed by 

20 under the control or the central ?" ° f thI > Unlt 

1 or tne antral processing unit 110 

the r WOUld be understood by those skilled ft. the art that 
the foregoing description of coded data 320 i„ u 
It -Id be dear to those silled iT^^^^' 
of CO ded data may be transmitted via coded data 32 th .h"" 

25 illustrated i„ rtgure 3 and noted above In D !f tl T ^ 
.H-U >. noted that ordinarily the ^ V^. ^.".7^ 
data within coded data portion 320 is BU ; eh less thl n the d ^ 
required for uncoded video data 315 th ' , * at * 
m=„ k k J15- Therefore, coded data 

may b e transmitted at a much lower bit rate Thi* t , 

30 bit rate would require munh i ° UCh l0Wer 

would be required if lt f " S ° PhlSt lC3t * d -?<*I«£ than 

-coded video .at " k "—* fc ^ at the rate of the 

figure i illustrates transmitter too located within *w 



FROM 2005$ 8fl 3B (*) 16: 24/H16 : 2 l/3tl#^480749 1 971 P 14 



0174099 



11 



receiver in user terminal 130. Transmitter ftOO include* 
parallel to aerial shirt register 410. Parallel to serial 
shift register ft 10 has numerous data,and control inputs 
supplied thereto. The data Inputs Include; vertical sync Mil 
keyboard data 4 12, sound data 413. speech data 414, S ync code 
115 and the test data ftl6. Although each of these data inputs 
Is illustrated as Including a single jline, It should be 
understood that each of these signals nay jlnclude a plurality 
of bits applied to parallel to serial shift register 4 10 



10 Parallel to serial shift register 410 is 



signal 4 17 and shift signal 4 18 from timing and control logic 



420. The output from parallel to aerial 
Is serial data 431 



controlled by load 



shift register ft 10 



Timing and control logic 420 perforins the major control 
15 functions within transmitter 400. Timing aind control logic 420 
receives a clock input 421 and a horizontal synchronization 
input 422. Timing and control logic 420 th^n produces various 
signals at the time required by the |other elements of 
transmitter 100. Timing and control logic 420 produces load 
20 signal 417 and shift signal 4 18 to parallel to serial shift 
register ft 10. Load signal ft 17 Is applied to shUft register ft 10 
when shift register ft 10 Is being loaded with the various data 
bits. Shift signal ft 18 causes shift register ft 10 to no longer 
receive inputs but to shift its contents out as serial data 
25 ft5i to Manchester encoder ft30. 

Manchester encoder ft30 receives the serial data ft3i from 
shift register ft 10 and further receives clock 452 from timing 
and control logic ft20. Clock ft32 may have a diff erent 
frequency than clock ft21 applied to timing and control logic 
420. Manchester encoder 430 takes an exclusive OR of serial 
data 431 and clock signal ft32 thereby producing encoded data 
"31. This encoded data ftftl is applied to multiplexer 440. 

Multiplexer ftftO serves to combine various signals under 
the control of timing and control logic 420. Multiplexer 4ft0 
receives the encoded data ftftl f rosn Manchester encoder ft 30 
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Multiplexer Mo also receives uncoded iV ideo M2. Multiplexer 
"° receivea s « uare «ave 4«3 and controjl M< from timing and 
control logic *20. Multiplexer Mo operkte, in accordance with 
control mm to apply one of encoded data Ml, video data M2 
or square wave M 3 to electrical output M5. During a normal 

T'??, 1 / 0 ^ Perl ° d> Vide ° ^ 1,1,3 * Coupled to electrical 
output M During a .oriental retrace! interval, encoded data 
Wl is applied to electrlca! output V*5. During the horizontal 
retrace interval of the set of 3 ca lines corresponding 

lovert cal retrace, sqU are wave M3 is cou led by 

to e ectrical output M 5 in place of Video data M 3 . Thus 
multiplexer MO serves to assemble and combine the signals 
illustrated in Figure 3. Timing and control logic MO places 
the proper signals on control 111 enabling multiplexer MO to 

^perrorn this function. i 

Fiber optic transmitter MSO converts an electrical signal 
into an optical signal. In aceordanci with the preferred 
embodiment of the present invention, the communications link 
122 between graphic controller 120 and uier terminal 130 is via 
a " ° ptlc flber ' FJb ^ optic transmitter «50 receives 
electrical output MS from, mu It ip lexer MO. ''Fiber optic 
transmitter Mo then convert, this to optical output U51. This 
optical output . 5 x i8 applied to an optic fiber (not shown, 
wnjch forms communications link 122. 

2 5 Figure 5 illustrates receiver 500. Receiver 500 Is 

located in user terminal i 3 0 and receives an input on 
communication link 122. This appears as optical input 511 to 
rxber optic receiver 510. As explained in further detail 
below, receiver 500 generates outputs for use by the 

3outu i2ation portions of the user terminal. 

Fiber optic receiver 510 serves as the input to receiver 
500. Fiber optic receiver 510 receives an optical Input 511 
from communications link 112. Fiber optic receiver 5.10 then 

35lsT?,\ thlS ° PtlCal lnPUt lnt ° a ° electrlc *l input 512 which 
35 is applied to both video gate 515 and Manchester decoder 520 
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. previously described in conjunction with Pl sure 3, optical 
_'?ut 511 includes portions corresponding to uncoded video datr 
315 on square wave signal 335 and pontics correspond^ to 
--oded data 320. video gate 515 and Manchester decoder 520 are 
employed to separate these respective components. 

^J'T^T' lnPUt 512 13 ** pU * t0 "^t, decoder 520. 
Manchester decoder 520 Is constructed In order to recover the 
cock signal from Manchester encoded data 1 . Once this clocK 
signal has been recovered, then It Is possible to separate this 
1,enco ed data from the eroded video data. Manchester decoder 
520 then produces clock signal 521 and data signal 522 

Clock signal 521 and data slgna! 522 a|re applied' to sync 
pattern detector 525. Sync pattern detector 525 
determine whether the s,ne pattern 321 has peen received. When 
='" C Pa " er " 321 h » »•« "ceived, a sync sl g „ al „ S " 
generated The reception of sync pattern 32!, is most Important 
as It marks the end of the uncoded video idata 315 or square 
wave signal 335 and the beginning of coded data 320 This Is 

20 d=t e e a c r t.d " lnP ° rtant 526 signals the 

detected reception or sync pattern 321. 

Major timing and control functions in receiver 500 are 
carried out by event counter 530. Event counter 530 works l„ 
con., tlon wlth „ Inao „ ed gate 

escalator 532 and reset select gate 533 in order to provide 
»5 proper timing and control signals for the output portions or 

r Z Z ; ^ 530 " U " ta P^«s received 

from phase iocked loop oscillator 532. Dependent upon this 
count event counter then generates signals at its output such 

a. ; ;' ;;™ 1 5 ^ ™ *«»« .1.-1 536, gate 

signal 537 and reset signal 538. 

used I"" 6 l ° Cl< l0 ° P ° SelUato '- «enerates timing pulses 

re!., e I ent °' Unter 530 l ° ">« ^rious events in 

. " = el,er 500. Phase locked lo op o.elnatcr 532 i! in turn 
ontroued by w ln d 0Hed gate 531. w lnd6H9(| flt , p *" 

=Xno ,i gn ai 53 6 from sync pattern detector 52, and a gate 
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signal SM fro* event counter S3 0. windowed gate 531 appUes , 
rat. signal to phase locked loop oscillator 532 in order t» 
oontrol It , fluency and thereby the J f 
530. This rate signal Ia dependent upon 'the rate at which syno 
S . ...1 526 i, received fro, syne pattern detector 52 c" e 

caused by false detection of a signal pattern. Event counter 

530 produces gate signal „, ln order to enable Mlndottea - 

531 only during a predetermined interval near the expected til! 
loof arrival of sync pattern 321 and henfce ,y„c sign.! 526 

Preferably, gate signal 3Vt of . varUMe duration d pe „di„; 
upon he q uality of the phase .loo* on ^ syno patten 
That „, „ indo „ gate 531 would be enabled for' longer per, 0 1 
under the control of gate aign.l w Hhen . ^ 
15 not been achieved. On the other hand, w ndowed gate 53* lid 
only be enabled for a short period or tl„e once the quality „J 
the phase loc* has improved. Thus. the'tialng of events frl 

^Tern^r r " 0 *' «• ".Option of syn" 

pattern 321 from communication link 122. 

» The count within event counter 530 is reset by reset 

" e " et 8BleCt eat9 «ent count" 

gnai 53 sT °° ntinsen ='"- In *»• -r-l case, reset 
. gnal 538 from event counter 530 occurs nearly simultaneous!, 
-ith sync signal 526. In thIs reset £ 

25 resets event counter upon reception of reset signal 538 T„L 
prevents any slight Jitter in reception and detection of sync 

" ^ ° lgnal 526 *•>" -Part i„ time further than 
a Preset «„„, and if this condition lasts for severe! cycles 
30 then reset select gat. 533 switches to operation upon reoepUon 

apart T agal " rece1 ""' »ltW« the preset ii„ It 

apart whereupon normal operation resumes. This proven s 
false triggering to continue in the event that reset signal 538 
35drifts away from sync signal 526. ._ 5 " 8 
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Once event counter 5 30 has been : properly set and 
in synchronization with the reception ofisync pattern 321, 
svent counter 530 properly controls thejoutput portion cT 
receiver 500, Event counter 530 produces! a gate signal 5 37 
* which is applied to video gate 515. This; permits video gate 
515 to pass the electrlal input 512 to video! output 5 13 . This 
gate signal 537 is applied during the period or reception of 
uneoded video data 315. The tine at which video gate 515 Is 
opened is timed in conjunction with the internal count of event 

Itt counter 530 in order to correspond to the Interval of reception 
,,r UnCoded video data 315. Thus, video ojutput 513 includes 
successive scan lines of uneoded video data ^15 with coded data 
320 removed. During vertical retrace intervals, video gate 515 
is turned off so that neither square wavle signal 335 nor 

15 encoded data 320 appears at video output 513l 

Data multiplexer 5«0 receives data! signal 522 from 
Manchester decoder 520 and a valid data signal 536 from event 
counter 530. The data signal 522 from Manchester decoder 520 
is a serial bit stream which is loaded into jjata de-rault lplexer 

20 5Jjo during a loading phase. Upon receptlcin of a valid data, 
signal from event counter 530, data multiplexer 5*>0 generates 
parallel output 3 to various portions of user terminal 130. 
These outputs include keyboard output 5^1, sound output 5*12, 
speech output 5^3 and test output 5*Hl . These multibit data 

25 signals are utilized by various portions of user terminal 130 
in a conventional manner. When valid data signal 536 is not 
received from event counter 530; then data demultiplexer 5U0 
does not generate these various output signals. 

Horizontal sync generator 550 and vertical sync generator 

30 555 generate synchronization "signals to the video portion of 
user terminal 130 in order to control the horizontal and 
vertical scanning motion. Both horizontal sync generator 550 
and vertical sync generator 555 receive sync signal 535 Trom 
event counter 530. This sync signal 535 Is received from event 

35 counter 530 other than directly from sync pattern detector 525 
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in order to reduce the instances of raise sync detection. Event 
counter 530 with windowed gate 53l and phase locked loop 
oscillator 532 provide* a more reliable indication of the 
reception of sync pattern 321 with fewer false indication:, than 

5 that received directly from sync pattern detector 525 
Horizontal syne generator 550 genera tea horizontal sync signal 
551 xllrectly fro . sync signal 535. On the other hand, vertical 
sync generator 555 receives an additional input. This 
additional input is vertical sync signal 5U5. Note that 

10 vertical sync signal 322 is a part of codied data 320. ln order 
to detect a valid vertical sync signal, casing a frame reset 
in the video display of.user terminal l 3 0 . it is necessary to 
receive both sync pattern 321 and vertical sync 322. Vertical 
sync 322 is a portion of coded data 320 ! and thus data signal 

15 522 applied to data demultiplexer 5*10. from the occurrence of 
both sync signal 535 and vertical sync signal 5*5. vertical 
sync generator 535 generates vertical reset signal 536 This 
is employed in the video display terminal in order to reset the 
video frame. 

20 Figure 6 illustrates transmitter 600 which is located in 

user terminal l 3 0. Transmitter 600 transmits keyboard, tnouse 
and speech data from user terminal 130 to graphics controller 
120 via communications link 126. 

Input data to transmitter 600 is applied to parallai to 

25 serial shift register 6l0. This includes keyboard data 611 
mouse data 612 and speech data 513. As explained above in 
conjunction with Figure H , each of these data Inputs preferably 
Includes a plurality of parallel bits. This data Is loaded 
into parallel to serial shift register 610 m accordance with 

30 load command 6l«i from timing and control loslc 620. upon 
reception of shirt signal 615, parallel to serial' shirt 
register 610 applies serial data 631 to manchester encoder 630 

T ^ n8 an<! C ° ntr01 l08U 620 p * rfo "» the major timing and 
35 IT f Un ° tions of transmitter 600. Timing and control logic 
620 receives clock signal 621 from receiver 500. This clock 
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ManTA J ! relatCd l ° ° lOCk 3lg ^ al 521 P-duced by 
Ma„che 3ter decoder 52Q> By mean ^ t : ansnitter / 

to th sam Mancheater clock s .^^ transm 
graphics controller 120. ' 

•Mft signal 615 lB the p r0 p. r tl „ t0 9nabl8 parall=1 * 

; : .:°«T ,, ;;.: r th v nput < ata » >«^° — ° 

e8i3ter 01 °- Timing and control lopir ~ i 

.o ..coder 6 30 operas to „.■,,„. 0R T. °; io *" ? 3 V tT 

produce encoded data 641. 3 to 

Timing and control IokIc furth<>» J 
6*2 which la aoDlied *„ further generates control ..i € „ al 

applied to sync signal adder 640 • 
adder 640 receives encoded data 641 \ t ^ 

15 and add a sy nc aIgn al similar J ^Chester decoder 6 3 G 

320 to I } 3 i»ilar to sync pattejrn 321 of coded dat* 

na V he e " C H 0ded data 6 ^ tiaejat „ hlch thi. . yn « 

S g 13 3Pplled 13 strolled by control signal 642 Sync 
•I.n.1 adder 640 thus produces electrical output 64V " 

2C 645 ^iVJ^tt tr ; M,,ittar reCelVeS ^-trical output 

col'!"* V tr * m }*** 650 produces optical output 6 53 
" V 1 ; 6 ^" 1 ° UtPUt ^i S optical outpu 

data 1, !"? ns 1Ink 126. Thu 3f the keyboard, mouse and speech 
data is appned to communications link 126 

25 Figure 7 Illustrates receiver ?nn 1 ~~ «. ^ , 

. wo receiver 700 located in sraohics 

600. rece * v *s the signals transmitted by transmitter 

ror M ra „» laa[iM uni lzs t ! ° PtlC " ber uhioh 

•PtJ«.l input 711 flb . ' — T4«o. -1th th. rsee.ved 

electnea! i.p„\ T *. """^ 710 

3= TM. Th i n e aTan' 0al 18 1PBliSd t0 deeod<! . 

"»««•.. 1-il.r to that descrl-b.d abo.o tn 



from mm . 



20051 8fl 3B(*) 16:25/1116:21/^4807491971 P 21 

01T4099 



18 

conjunction with Manchester decoder 520, Manchester decoder 720 
generates clock 721 corresponding to the clock 632 employed in 
Manchester encoder 630 and data 722. This data 722 corresponds 
to the original data received by transmitter 600. 

5 Clock 721 and data 722 are applied to serial to parallel 

shift register 730. The parallel outputs from serial to 
parallel shift register 730 are applied to output latch 710. 
Output latch 740 also receives a latch clock signal 726 from 
sync detector 725. Sync detector 725 receives electrical input 

1'0 712 and generates the latch clock signals 726 upon detection of 
the appropriate sync signal. This sync signal is the sync 
signal applied to the encoded data by sync signal adder 640. 
Sync detector 725 indicates this detection, via latch clock 726. 
At this time the data loaded within output! latch 710 is valid. 

15 Therefore, output latch 710 generates keyboard data 741, mouse 
data 7^2 and speech data 713 corresponding to the data input to 
transmitter 600. This data is employed in graphics controller 
120 and central processing unit 110. These signals from user 
terminal 130 are employed then to control: the operation of the 

20 data processing apparatus. 
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I- A v.deo display devfce communications interface comprising: 

a) a communications Ifnk for transmitting commun feat ions 
s I gna Is; . 

b) a video display gerierat Ing devl ce i' Inc 1 udi ng; 

1) a video data encoder for generating a digital video 
signal having a plurality of video scan lines; 

2) a control data encoder for generating a digital 
control signal having se , f-c lock, ng control data which has , 
lower data rate than said digital video signal; 

3) a multiplexing means connected to said video , 
multiplexing 5a1d dfoltal Wdeo gfgnai ^^^^ • 
signal whereby saId dfgItal corttro, is generated dur. c. 
the retrace intervals of video scan lines of Sa , d digit., v1 ...; 
signal thereby forming a multiplexed signal; 

4) a transmitting means connected to said communication 
In* and said multiplexing means for generating communi cat I or,' 

ll^ °h f Sld COmmUn,Catl °- corresponding to ^ 

mult ipl exed s i gna Is 

c) a video display devfce including: 

Mnk . ° 3 reCeW,ng means connected to said commun i cat i c. , 
Mnk for receiving said communications signals; 

mean, -f ^ h ° ^^^^^ connected to said receiving 

d"?ta, l, SXlnS Sa ' d ™'~tions signals into ss! 

slVr-l L .T .T^ M,d control signal 

sa d Till lection means for detecting said sei blocking 

control d T COntr °' ^ therCbX ^«on of Sa?d 

contro data, and a timed gating means connected to .». d 

3C " H ° C w! n9 deteCt,n9 — *T enabling the operation of M!d 
whlh.h 9 dSteCtfn9 -ansonly during a time interval durin* 
which the retrace interval is expected; 

3)3 v,deo display means -connected to Sa iri 

^~ ~.n. *„. 9E „ erattn9 . vlsually per ;, v :: e d 

d-.Play corresponding to ..id d. 9 lt a , . video .Una,, and 



25 
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4) a utilization device connected to said 
demultiplexing means for receiving and using said digital control 
data. ' 

2. A video display device communications interface as claimed In 
5 Claim 1 , wherein: 

said control data encoder further 1 Includes means for 
generating a predetermined sync bit pattern j indicating the end of 
a video scan line of said digital video signal? and 

said utilization device includes a sync bit pattern detection 
10 means for detecting the reception of said predetermined sync bit 
oattern and a horizontal reset means for beginning display of a 
new video line upon detection of said sync bit pattern. 

3. A video display device communications interface as claimed In 
Claim 1, wherein: 

15 said control data encoder further includes means for 

generating a predetermined vertical sync bit pattern Indicating 
the end of a video frame of said digital video signal ; «nd 

said utilization device Includes a vertical 'sync bit pattern 
detection means for detecting the reception |of said predetermined 

20 vertical sync bit pattern and a vertical reset means for 
begmnlng display of a new video frame upon detection of said 
vertical sync bit pattern. 

A. A video display device communications interface as claimed In 
Claim 1 . wherein: 

25 ss i d digital control data comprises sound generation data; 

and 

said utilization device comprises a sound generation means 
for generating sound corresponding to said sound generation data. 

5. A video display device communications interface as claimed In 
30 Claim I, wherein x 

said digital control data comprises synthetic speech 
generation data; and 
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said utilization device comprises a synthetfc speech 
generating means for generating synthetfc speech corresponding to 
said synthetfc speech generation dote. 

6. A video display device commun teat tons Interface as claimed In 
5 Claim 1, wherein: 

setd communications link Includes a fiber optic cable; 
said transmitting means Includes an optic fiber transmitter 
means connected to said fiber optic cable for generating dfgita' 
light signals corresponding to multiplexed signal: 
10 said receiving means Includes an optic fiber receive 

connected to said fiber optic cable for generating a demodulated 
signal corresponding to said digital light signals transmitted by 
said fiber ©otic cable. 

7. A video display device communications interface as claimed in 
15 Claim I. wherein: 

said communications link includes a fiber optic cable having 
a first ©otic fiber and a second optic fiber; 

said transmitting means includes a first optic fiber 
transmitter means connected to said first optic fiber for 
2o gener at i ng digital 1 I ght s t gna 1 s correspond 1 ng to said 
multiplexed signal; 

said video display generating means further includes: 

a first oDtlc fiber receiver connected to said second 
optic fiber for generating an output signal corresponding to 
25 light transmitted by said second optic fiber; and 

a output means connected to said first optic fiber 
receiver for utilizing said output signal; 

said receiving means includes a second optic fiber receiver 
connected to said first optic fiber for generating a demodulated 
3o signal corresponding to said digital light signals transmitted by 
said ootlc fibers and 

said video display device further includes? 

en input means for receiving operator inputs and 
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generating Input signals coresponding to said operator Inputs; 



end 



a second fiber optic transmitter connected to said input 
means and said second optic fiber for generating digital light 
signals on said second optic fiber corresponding to said Input 

signal s. • - . . . 

0. An Input/output unit as claimed In Claim* 7. wherein: 

said Input means comprises a manually adtuatable keyboard. 



9 



An input/output unit as claimed in Claim 7, wherein: 



said I nput means compr I ses a manua 1 1 y actuate* 1 e po I nt 1 nq 
device. 

10. An Input/output unit as claimed in Claim 7, wherein: 

said Input means comprises a vocally actuatable speech 
encoding device. 
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© Fiber optic terminal Interface, 



® The present invention is a communications link 
between a data processing apparatus and a user 
mpuvoutput terminal. In the data processing appara- 
!f , L 3 d3ta transmi «er multiplexes monochrone 
digital video data (21 1) with Manchester encoded 
ancillary data such as keyboard control data (212) 
and sound synthesis data (213) for tranmission via a 
first communications link (122). The Manchseter en- 
coded data has a clock rate tied to the video dot rate 
of the digital video data and is transmitted during the 
horizontal retrace intervaJ. The receiver (230) in the 
^terminal (130) uses the self clocking nature of the 

^multiplexing and synchronization. This receiver <230) 

<ltl7Z s vl *l° data (231) ' ***** c <**°< 

oaxa (232) and sound synthesis data (233) for ufltaa- 

SSata TdL C T *t? (235) f ° r COn ^ «S 
T transmltter (240) in the terminal (130) 

^^ conjunction with the clock signal (235) and trans- 
Ulm.sslon to the data processing apparatus (120) via a 
second communications link (126). A second re- 
ceiver (220) is connected to the second communica- 



tions link (126) and generates demodulated key- 
board input data (221), mouse input data (222) and 
speech input data (223). in the preferred embodi- 
ment the two communications links (122, 126) com- 
prise optic fibers. 
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